Photoperiod-dependent effects of neuronal nitric oxide synthase inhibition on aggression in Siberian hamsters.
Many nontropical species undergo physiological and behavioral adaptations in response to seasonal changes in photoperiod, or day length. In most rodent species, short winter photoperiods reduce testosterone concentrations, which provoke gonadal regression and reduce testosterone-dependent behaviors such as mating and aggression. Seasonally-breeding Siberian hamsters, however, are paradoxically more aggressive in short-days, despite much reduced reproductive activity and testosterone concentrations. Nitric oxide (NO) signaling has been proposed as part of an alternate mechanism underlying this phenomenon. A reduction in neuronal nitric oxide synthase (nNOS), the enzyme responsible for synthesizing NO in the brain, is associated with increased aggression in male short-day hamsters. In the present study, we hypothesized that pharmacological inhibition of nNOS would increase aggressive behavior in long days, but not in short days because nNOS is already reduced. Adult male Siberian hamsters were housed in either long (LD 16:8h) or short (LD 8:16h) photoperiods for 8weeks, then treated with either the selective nNOS inhibitor, 3-bromo-7-nitroindazole (3BrN) or oil vehicle, and subsequently tested for aggression in a resident-intruder test. Treatment with 3BrN increased attack frequency and duration in long days, but had no effect in short days. Short days also reduced testosterone concentrations, without any effect of treatment. These data provide further evidence linking reduced nNOS to elevated short-day aggression and support a role for NO signaling in this phenomenon.